M- 9 - 06T 2

ADVISORY ON THE USE OF THIS DOCUMENT

The information eoentained in thie document has been developed colely for the
purpose of preoviding general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outside G3FC only ae a
courtesy to other government agencies and contractars. Any distributicn of
this document, or application or use of the information contained herein, is
expraesly conditioned upon, and is subject to, the follewing understandings
and limitations:

(a) The information was developed for general guidance only and is
subject to change at any time;

{b) The information wae developed under unigue GSFC labeoratory conditlona
which may differ subatantialiy from outeide conditions;

ic) GSFC does not warrant the accuracy of the information when applied ar
used under other than unique GSF¢ laboratory conditions;

(d) The information should not be construed as a reprasentation of
product performance by either GSFC or the manufacturer;

=)] Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation cvaluation was performed on 54AC20EMOB to determine
the total dose tolerance of these parts. A brier summary of the

test results is provided below. For detailed information, refer
to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 50, 75, and 100 krads+*. After 100 krads,
parts were annealed at +25°9C for 216 hours with measurements
taken at 72 and 216 hours. After this anncaling, parts were .
irradiated to 200 krads and, finally, a teotal accumulated dose of
300 krads, after which they were annealed under hias at +100°C
for 336 hours. The dose rate was between 0.147 and 5 krads/hour,
depending on the total dose level (see Table IT for radiation
schedule). After each radiation exposure and anncaling
treatment, parts were electrically tested & +25°C according to
the test conditions and the specification limits listed in Table
ITI. These tests included two functional tests at 1 Miz.

All parts passed both functional tests throughout testing to 300
Xrads. Parts passed all parametric tests and stayed within the
specified limits up to 100 Krads of irradiation. After 200
krads, 4 parts failed electrical measurements. Twa parts failed
VOH3, one failed VOH1l, and one failed ICCH. After 300 krads of
irradiation, 3 parts failed ICCH and ICCL measurements. After
annealing under bias at +100°C for 336 hours, all parts recovered
and passed the final electrical measurements.

Table IV provides a summary of the test results; as well as the
nean and standard deviation values for each parameter after
different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon

request. Tf you have any questions, please call me at (301} 731-
8984,

*In this report, the term rads is used as an abbreviation for
rads (S8i).
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Generic Part Number:

EMEX Common Buy
Part Number:

SMEX Common Buy
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

TABLE I. Part Information

S54AC20TMQB

5962-87613012A (HA124256}

2301
C30364

National SemiconductorF

908524
14

32 = 39
30, 31

DUAL 4 INPUT NAND GATE
CMOS
20 pin Lec

R. Tosh



TABLE IT.

EVENTS

1)

2)

3}

4)

5)

&}

7}

8)

9)

Initial (Pre-Irradiaticn) Electrical Measurements

10=-KRAD TRRADIATION (0.147 krads/hour)
POST 10-KRAD ELECTRTICAL MEASUREMENT

20-KRAD LRRADIATION (0.5 krads/hour)
POST 20-KRAD ELECTRICAL MEASUREMENT

30-KRAD IRRADIATION (0.5 krads/hour)
POST 30-KRAD ELECTRICAT, MEASUREMENT

50-KRAD IRRADIATION (930 KRADS/HOUR)
POST 50~KRAD ELECTRICAL MEASUREMENT

75=KRAD IRRADIATION {1314.6 KRADS /HOUR)
POST 75-KRAD ELECTRICAL MEASIREMENT

100-KRAD IRRADIATION (367.8 KRADS/HOUR}
POST 100-KRAD ELECTRICAL MEASUREMENT NOT PERFORMED
DUE TO TEST EQUIPMENT (S-50) PROBLEMS

72 HOURS ANNEALING AT +25°C
POST 72-HOURS ELECTRICAL MEASUREMENT
ANNEALING TIME INCREASED DUE TO S-50 PROBLEMS

21& HOURS ANNEATLING AT +259C
POST 216-HOURS ELECTRICAI, MEASUREMENT
ANNEALING TIME INCREASED DUE TO S-%0 PROBLEMS

10) 200-KRAD TRRADIATION (5.0 KRADS/HOUR)

POST 200-KRAD ELECTRICAL MEASUREMENTS

11) 300-KRAD IRRADIATION (5.0KRADS/HOUR)

POST 300-~KRAD ELECTRICAL MEASUREMENTS

12} 336 HOURS ANNEALING AT +100°C UNDER BIAS

POST 336 HOURS AT +100°C ELECTRICATL MEASUREMENTS
All electrical measurements perfaormed at +26°C.

Radiation Schedule for S4AC20LMCB

DATE

07/31/91

09/27/91
09/30/91

09/30/91
10701791

10/01/91
10702791

10/02/91
10/03/91

10/03/91
10/04/91

10/04/91

10707791
10/10/91

10/07/91
10/16/91

10/16/91
10/23/91

10/23/91
10/24/91

10/25/91
11/08/51



Table 1I1I. Electrical Characteristics of 54AC20LMQB
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TABLE IV: Summary of ]  rical Measurements After
Total Dose Exposures and Annealing for 54AC20LMQB 1/ 2/

Total Dose Exposure (TDE) (krads) Arneal [Total Dose [krads) Anneal
D 10 20 30 50 15 216 hrs| 200 | 3o 336 hrs
Srec Limits| {Pre-Rad)

Paraneters min max [mean =sd mean ad {mean =sd mean sd mean sd |mean sd lmean sd
[+uNel @ - mu= S :

FLNC2 @ 1 Mdz

CET_T.0V W ] BUE [

VOHZ_4.5v v | 4.4 | 5.5 0

youi _5.5v v | 5.4 ] 5.8 -

voMa_2.0v ¥ | 2.4 | 5.5 ]

YoH: £.5Vv ¥ | 3.7 ] 5.5 o

VOHG 5.6V ¥ 4.7 5.5 4

VOHE7_5.5% v |3.85| 5.5 0

VoLl _3.0v ¥ 0 0.10 -

VOL2 4,5V ¥ 0 0.1 -

VOL3 5.5V ¥ 0 U.19 -

VoLd_3.0v v 0 4.50 0

VOLS 4.5v v 0 2.50 [V

YoLé 5.5v W [ 0.5¢ 0
YOL7?_5.5% 0 1.65 o

I1E R 4] 1.0 -

ITL vy | -1,0 0 -

zced nA b 80.0 -
lIeen A 8.0 -
TPHL-G) ns 1.0 6.0 4}
iTPEL-pl ns 1 6.0 .04

TPLH-30 n§ 7.0 .05

TRLH-01  nS 1.0, 7.0 a5

Nctes:

1/ The mean and standard deviation wvalues were calculated over the elght parts irradisted in this teating.
The control samples remained constant throughout the testing and are not included in this table,

2/ Post 72 hour annealing measuremants not included in Table IV. Thie 2ats is available on request.



Figure 1.

Radiation Bias Circuit for S4ACZ0LMOB
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